An Ising (S = 1) model of ferromagnetic nanoparticles and ultrathin films of the sc structure deposited on a non-magnetic substrate is considered. The substrate was assumed to affect the crystal field around the atoms lying closest to it. Consequently, the one-ion anisotropy constant of spin moments of these atoms becomes dependent on the appropriate component of the tensor of the magnetic structure deformation. This dependence was assumed to be linear. To obtain approximations of the Gaussian fluctuations of molecular field, the generalised equilibrium reduced density operator, along with the Feynman diagram technique were used. As a result, temperature dependences of the spatial distributions of mean fluctuations of the magnetic field versus the changes in the one-ion anisotropy constant induced by the non-magnetic substrate were obtained.
An Ising (S = 1) model of ferromagnetic nanoparticles and ultrathin films of the sc structure deposited on a non-magnetic substrate is considered. The substrate was assumed to affect the crystal field around the atoms lying closest to it. Consequently, the one-ion anisotropy constant of spin moments of these atoms becomes dependent on the appropriate component of the tensor of the magnetic structure deformation. This dependence was assumed to be linear. To obtain approximations of the Gaussian fluctuations of molecular field, the generalised equilibrium reduced density operator, along with the Feynman diagram technique were used. As a result, temperature dependences of the spatial distributions of mean fluctuations of the magnetic field versus the changes in the one-ion anisotropy constant induced by the non-magnetic substrate were obtained. This paper aims at presenting the possibly most accurate calculations of the spatial distribution of the mean fluctuations of the molecular field δyfr for a simple model of magnetic nanoparticles and ultrathin films for various surface one-ion anisotropies describing the interaction with non-magnetic substrate and for different temperatures T. We consider nanoparticles and ultrathin films whose ferromagnetically ordered spins are divided into R monoatomic layers parallel with the surface of the substrate. The position of each atom is given by the number of the layer r = 1, 2, ..., R and the bidimensional vector f. Our considerations are restricted to the nearest neighbour interactions only. Finally, let us assume that the magnetic properties of our magnetic systems are satisfactorily described by a simple cubic Ising model Hm with one-ion anisotropy (s = 1).
Usually, when investigating theoretically macroscopic bulk systems we do not have to take into account their interaction with the environment regarding the short-range character of intermolecular interactions. An effective interaction among the molecules of the system and its environment could only occur through the atoms on the systems surface or near it. The number of interacting atoms usually makes an insignificant part of all atoms of the system. However, c o n s i d e r i n g u l t r a t h i n s o l i d f i l m s a n d s i m i l a r s y s t e m s , t h e n u m b e r o f a t o m s i n t e r a c t i n g with the environment is frequently of the same order of magnitude as the total number of atoms in the system. Moreover, nanoparticles or ultrathin solid films are deposited on bulk substrates whose structure influences that of the films. Because of that, we have to take account of the interaction between the substrate and the nanoparticles or ultrathin film. Usually, in order to do that we introduce phenomenological surface parameters. The values of these parameters significantly influence the physical properties of thin solid films which is for example evidenced in their spectra of collective excitations.
Therefore we assume that our ferromagnetic nanoparticles or ultrathin film is deposited on a bulk substrate which can be described by a Hamiltonian Hp . In this case we can use the generalised reduced density operator [1] Hmp is the term describing the interaction between the nanoparticle or the film and the substrate, Trp [...] stands for a partial trace over the Hilbert space of the substrate with Hamiltonian Hp , and β = (kΒΤ) -1 .
Let us assume that Hmp has an ordinary bilinear form where Pf is a one-particle operator of the substrate and Αf is a particle(film)-substrate interaction coefficient. Now, we assume that A f (Ρf)p is a linear function of the z component of the tensor of the magnetic structure deformation ε. On the basis of Eqs. (1)- (3) and our assumptions, the effective Hamiltonian is given by (for s = 1) and the last term in (4) represents classical elastic energy of the ferromagnetic system.
In order to obtain the spatial distribution of the mean fluctuations of molecular field δyfr we report to the generalized equilibrium density operator (1) and the Gaussian fluctuation approximation (GFA), which is a modifled version of the high density expansion method and has been proposed in [2, 3] . GFA is an improvement of the molecular field approximation (MFA) due to the self-consistent inclusion of Gaussian fluctuations of this field. The essential new element of GFA is the summation of the Feynman diagrams of the same structure of recurrent formulae at each stage of the calculations. Owing to this procedure the theory becomes internally consistent and does not lead to non-physical results such as, for example, complex Curie temperature (see [4] ).
Appropriate equations in GFA are solved numerically for the parameters: In conclusion, we can say that the results in Figs. 1 and 2 prove that spatial distribution of the mean fluctuations of the molecular field δyf,. in ferromagnetic nanoparticles and ultrathin films may, to a significant degree, depend on the value of the d' coefficient characterizing the influence of the non-magnetic substrate on both of them. The results obtained seem valuable to us as they can be experimentally verified by the measurements δ yfr. applying the technique based on the Mössbauer effect.
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